Elemental changes associated with chondrocyte differentiation in rat rib growth plate.
Quantitative X-ray microanalysis was under-taken to follow the elemental changes that occur in the process of chondrocyte differentiation. For analysis at the cellular level, semi-thick freeze-dried cryosections of rat rib growth plate cartilage were used. For evaluation of the elemental concentrations at the subcellular level, thin sections of freeze-dried and low temperature vacuum embedded cartilage were analyzed. Levels of Na, P, S, Cl, K, and Ca were determined in the cells and extracellular matrix in different zones of the cartilage--resting, proliferative, and hypertrophic. Proliferative cells had a sodium concentration that was twice that of resting cells, suggesting that Na may play an important role in the regulation of DNA- and protein-synthesis in chondrocytes, A concomitant rise in Na and S concentration occurred between resting zone and proliferative zone cartilage matrix. The high concentrations of Na and K in the matrix are probably due to the high amount of sulfate in proteoglycans which may bind these cations.